Introduction
Cancer imposes a major burden worldwide, accounting for 8.2 million deaths (around 13% of all deaths) globally as of the year 2012. 1, 2 The global burden is expected to exponentially increase to about 19.3 million new cases by the year 2025. 2, 3 Unfortunately, more than 70% of all cancer-related deaths occur in resource constrained settings because of delayed diagnosis and poor treatment protocols due to a lack of resources. [4] [5] [6] [7] [8] Further, the overall case fatality from cancer (ratio of mortality to incidence) is estimated to be 75% in low-income countries, compared with 46% in high income countries. 7 The prevalence of cancer in Africa has also been on the upward course due to aging, population growth, poor health care facilities/systems and the general lifestyle changes which have consequently amplified the burden of noncommunicable diseases. 2, 9 The HIV/AIDS epidemic has further exacerbated the situation, 2,4,9 for instance, statistics from Zimbabwe have revealed that 60% of patients with cancer are co-infected with HIV/AIDS. 10 The increased burden of cancer has been unfortunately passed on to informal caregivers. 11, 12 For instance, due to the escalation of healthcare costs and the shift to communitybased treatment, there is now a greater reliance on informal caregivers in the management of long term health conditions such as cancer. [11] [12] [13] "Informal carers are defined as carers who are not financially compensated for their services typically spouses, children, siblings or friends". 13 As patients with cancer are often faced with a reduction/ deterioration in their physical functioning, psychosocial well-being and health-related quality of life (HRQoL) , caregivers thus play an essential role in the management of cancer. 5, 12, 14, 15 For example, depending on the stage of and severity of the cancer, caregivers invariably play essential roles in the performance of day-to-day functional activities such as bathing, dressing, feeding among others. [11] [12] [13] The role of caregivers is even pronounced in the palliative stage were the patient becomes more reliant on virtually every facet of life. 11, 13, 15 Unfortunately, there is overwhelming, empirical evidence that the role of caregiving invariably results in a reduction in the caregivers' mental well-being and overall HRQoL. 6, 11, 13, 15, 17, 18 Evidence from several systematic reviews suggests that caregivers are more likely to report of depression, sleep problems, anxiety, decreased recreational time, fatigue, loneliness/decreased number of social contacts , weight loss, among other negative health outcomes. 1, 5, 6, 12, 13, 15, [17] [18] [19] It is postulated that these negative effects are more likely to be greater in caregivers residing in low resource settings.
To this end, there is now a greater call to improve the mental health of caregivers. 1, 5, 6, 12, 13, 17, 18 As such, social support (SS) has been identified as an essential buffer to the strain associated with caregiving a patient with cancer. 1, 12, 17, 18 However, the development of context-specific interventions is very reliant upon use of patient-reported outcomes (PROs) which are both reliable and valid. 13, 15 This is only attainable if robust methodologies are applied in either development of context-specific PROs or during transcultural translations and adaptations of PROs. 15 Given how subjective and multidimensional SS is, various outcome measures have been developed with a few of these displaying robust psychometrical properties. 13, 15, 17 To this end, the multidimensional scale of perceived social support scale (MSPSS) has evolved as one of the most commonly used SS outcome measure. [20] [21] [22] [23] [24] [25] [26] The MSPSS is a 12-item tool which quantifies the amount of SS one perceivably receives from family, friends and significant other/special person. 27 Its brevity, cost (it is available free of charge) and demonstrated psychometric properties has led to its extensive usage and trans-cultural validation. 28 The MSPSS has been previously validated in caregivers of patients with cancer and has been found to be both valid and reliable. 1, [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] It was therefore imperative to translate the MSPSS into Shona, a Zimbabwean native language. Secondly, it was also necessary to assess the acceptability, structural validity and reliability of the MSPSSShona version in adult caregivers of patients with cancer.
Methods

Study design and translation
The MSPSS was translated in accordance to the ISPORTranslation and Cultural Adaptation Group guidelines. 39 Firstly, permission to translate the MSPSS to Shona was granted by the developers of the scale. Thereafter, the tool was translated from English to Shona by 2 independent, bilingual translators, i.e., both were fluent and proficient in English and Shona languages. The first translator had experience in translating PROs whereas the second translator had no prior experience with PROs translations. This was essential to get both a colloquial and conceptually equivalent translation. Thereafter, the 2 forward translations where then reconciled into 1 Shona translation by a third, independent translator. The reconciled forward translation was then translated backwards into English by another set of 2 independent translators who were not involved in the forward translation process. The 2 backward translations were then reconciled into 1 version by a fifth independent translator. Thereafter, the backward translation was compared with the original version of the MSPSS and no major differences were noted. The developer further confirmed the accuracy of the translation. Thereafter, the tool was pretested in a group of caregivers of adult patients with cancer (n = 10) who were purposively selected from an outpatients' oncology clinic and these were not involved in the validation study. Participants were of different socio-economic and educational backgrounds. This was important for the evaluation of the appropriateness of the translation across different population sub-groups. The tool was self-administered and respondents were requested to comment on the cultural appropriateness, simplicity of the items and clarity of the scoring instructions. Thereafter, the tool was proofread by a clinician (physiotherapist) who had not been involved in the translation process to check for any typos before it could be administered to a larger sample.
Setting
Data were collected at Parirenyatwa Group of Hospitals (PGH), which is in Harare, Zimbabwe. PGH is the biggest referral centre in Zimbabwe and is a teaching hospital for the University of Zimbabwe.
14 PGH provides specialist medical services and it has an oncology department where chemotherapy, radiotherapy, surgery and rehabilitation treatments are done. Patients receive services as either inpatients or outpatients. Oncology outpatient clinics are usually conducted on Mondays, Tuesdays and Thursdays.
Participants
Caregivers to outpatient patients with cancer presenting for oncology services were recruited as they were awaiting to receive services. Caregivers were included if they: were 18 years and above, unpaid in assuming the caregiving role, were involved in most of the caregiving (primary caregiver) of the patient diagnosed of cancer per doctors' notes and were willing to participate in the study. Were the patient was accompanied by multiple caregivers, only the primary caregiver was recruited. Caregivers who were not fluent in Shona, caregiving another relative with a long-term illness like cerebral palsy or had a confirmed diagnosis of a longterm conditions like diabetes, HIV/AIDS among others were similarly excluded as these would have confounded the study findings.
Sampling and sample size calculation
Literature posits that, ideally, 5 to 10 participants should be recruited per item for validation studies. [40] [41] Further, it is also recommended that at least 100 participants are needed for optimal results. 40 We therefore, set to conveniently recruit at least 120 caregivers. Oversampling was done to cater for incomplete responses.
Instrument
The MSPSS is a 12-item questionnaire, which measures the amount of social support one receives from 3 sources: family (FAM), friends (FRE) and significant other/personal person (SO). Participants rate the amount of SS received on a 7-point Likert scale, which ranges from very strongly disagree (1) to very strongly agree (7) . The scores are interpreted as, the higher the score, the greater the amount of perceived SS. 27 The MSPSS was originally developed to measure social support in adolescents and has since been validated in both clinical and non-clinical samples.28 Due to its brevity and psychometric robustness, the MSPSS has been extensively translated and validated into several languages. 25 The Shona version was developed and underwent initial validation testing for this study. The aims of the study were explained to the prospective participants. It was emphasised that participation was voluntary. Caregivers interested in participating were invited to a private room and were requested to sign consent forms in the presence of a witness. The researcher who had no clinical role in the oncology clinic then completed the purpose-design demographic questionnaire after screening 
Procedure and ethical considerations
Confirmatory factor analysis
The 12 items on the MSPSS constituted the observed endogenous variables and the 3 factors; family (FAM), friends (FRE) and special person/significant other (SO) constituted the latent endogenous variables. A nonrecursive structural equation model (SEM) was utilised for analysis. Three models, namely 1-, 2-, and 3-factor models were tested and it was hypothesised that the 3-factor model would provide a better fit. The following indices were used to assess the goodness of fit (gof) of the hypothesised models: Likelihood Ratio Chi-squared Test (Χ 
Reliability testing
The reliability of the factors extracted and the total scale were calculated using the Cronbach's alpha (α). In accordance to Terwee et al., 44 the minimal acceptable at both factor and scale level was set at 0.70.
Results
Demographic characteristics
126 dyads of patients and caregivers were recruited. Six of the datasets had missing information on the MSPSS and these were omitted listwise. As illustrated in Table 1 below, most of the caregivers were females (70.8%) and were mostly caregiving female patients (69.2%). The mean patient's age was 59.6 (SD 15.1) years with most patients being diagnosed of cervical cancer and chemotherapy (57.5%) and radiotherapy (64.2%) were the most commonly received treatment modalities. Most of the caregivers were married (75%), had attained at least secondary education (81.7%), unemployed (60.8%) and reported of severe financial challenges (50%).
Face validity
Caregivers endorsed the cultural relevancy and clarity of the items on the MSPSS-Shona version. All the participants also attested to the clarity of the scoring instructions and layout of the questionnaire.
EFA analysis results Assumptions
The data were normally distributed (Shapiro-Wilkson test = 0.970, df = 120 & P = 0.09), the Bartlett's test of sphericity was statistically significant (Χ 2 (df 66) = 942.2, P < 0.001) with the KMO being 0.855 thus validating the suitability of the data for EFA. Further, there was no evidence of multicollinearity as the variables correlated reasonably, there were no coefficients greater than 0.9 on visual inspection of the correlation matrix.
prospective participants for illegibility for inclusion. The caregivers then completed the MSPSS-Shona questionnaire and the questionnaires were collected on the same day.
Data analysis
Analysis of the study population descriptives and exploratory factor analysis (EFA) were performed using both SPSS (version 24) and STATISTICA (version 13.2). Confirmatory factor analysis (CFA) was performed using Stata (version 14). Cases with missing data were omitted listwise.
Exploratory factor analysis
Principal component analysis (PCA) was performed and this was essentially done in 3 stages. Firstly, data were checked for conformity with perquisite assumptions for EFA analysis. Normality was tested using the Shapiro Wilson Test (criterial value: P > 0.05), the identity of the correlation matrix was tested using the Bartlett Test of Sphericity (criterial value: P < 0.05) and sampling adequacy was assessed using the Kaiser-Meyer-Oklin (KMO) measure (criterial value: KMO > 0.7). 42 Thereafter, factors were extracted using the Kaiser criterion of 1, meaning factors with eigenvalues ≥ 1 were retained. The scree plot and Horn's parallel analysis methods were also used to determine the number of factors extracted for the unrotated factor solution. Lastly, the extracted factors underwent oblique rotation (Oblimin method) to improve the interpretability of the extracted solutions. 
Factor rotation and interpretation
As illustrated in Table 4 , 2 factors-friends and immediate family (family + significant other)-were retained upon inspection of both the structure and pattern matrices after Oblimin (oblique) rotation method was applied. Except for item 10 (There is a special person in my life who cares about my feelings), all items loaded fairly high as the factor loadings ranged from 0.679 to 0.926. The friends' subscale had especially high factor loadings.
Confirmatory factor analysis results
Goodness of fit comparison
As illustrated in Table 5 , the 1-factor model displayed the worst fit with the 3-factor model presenting a much better goodness of fit (gof). Further, for both the 2-and 3-factor models, there was mixed evidence for gof as the results for the chi-square test and RMSEA were contradictory to those of the CFI, LFI and SRMR. As EFA supported a 2-factor model, the CFA results of the model are illustrated in Figure  3 . Figure 3 depicts the mean scores of the latent variables (items on the MSPSS) and how they relate to each other and to the original domains i.e. friends, significant other and family. The uniqueness of the specific variables is also presented. For example, for item 6 (my friends really try to help me) abbreviated FREhelp, the mean score for that item is 2.6, it loads highly/highly correlated to the friend factor (r = 0.78) and it uniquely contributes to 39% of the variance of the factor/domain. The greater the uniqueness, the less the relevant the item is to the overall model.
Two-factor model output
Descriptives
Friends were enlisted as the least source of social support and family were cited as the greatest source of support, the means (SD) for the specific items are outlined in Table 2 .
Factor retention
Two factors accounted for 66.1% of the total variance according the Kaiser extraction method (Table 3) and this was also substantiated by inspection of the scree plot as there was an inflection between the third and fourth factors (Figure 1 ). 
Reliability
As illustrated in Table 5 , the friends sub-scale yielded the greatest reliability (α = 0.897) and the scale level reliability was Cronbach's alpha 0.905.
Discussion
To the best of our knowledge, this is the first study to validate the MSPSS in adult caregivers of patients with cancer in the African setting. Based on the robust translation procedure employed and feedback from the caregivers, there is evidence suggestive of the accuracy in the translation process. However, we did not replicate the original 3-factor structure as the MSPSS-Shona version yielded a 2-factor structure after undergoing both EFA and CFA. Further, there was mixed evidence for model goodness of fit indices. We postulate that the discrepancy could be accounted for by differences in culture and or methodological quality of the validation study. Elsewhere, the traditional Chinese 45 and Urdu (Pakistani) 46 versions of the MSPSS yielded a 1-factor structure, and both the Spanish 47 and Hausa (Nigerian) 48 translations yielded 2-factor structures. It is postulated that differences in culture influence ones' perception of the amount of social support rendered. 20, 45, 46 In collectivistic cultures in Asian countries, such as China and Pakistan, it is difficult for one to precisely discriminate between the hypothesised 3 sources of social support. 45, 46 Questions for the significant other (SO) factor are phrased as "… there is someone special…". Due to cultural and linguistic differences, it could have been difficult for native Shona speakers to distinguish between family and "special person" as the 2 are used interchangeably in the Shona culture. This is also in keeping with outcomes of the validation of the Hausa version of the MSPSS which also has an almost similar culture. 48 Further, the Shona language has 5 other dialects 49 and this could have led to the convergence of the participants' responses on the family and significant subscales. This is only but speculation which may need further empirical investigation. Given the high literacy level of the study participants, it was most unlikely that the respondents did not accurately respond to the questionnaire. Furthermore, scale and factor-level reliability findings also support the lack of differentiation between family and special person as sources of support. For instance, the internal consistency for immediate family (SO and FAM combined) was α = 0.897 which was greater than that of SO (α = 0.847) and FAM (α = 0.856) sub-scales computed separately. Given that most of the participants were married (75%), it can be argued that spouses would be regarded as family and vice versa. This is also consistent with findings from the validation of the MSPSS in Arabian women. 50 The MSPSS has been previously validated in 3 African countries i.e. in Malawi, 51 Nigeria, 48 and Uganda. 52 The 3-factor structure was replicated for the Malawi (Chichewa and Chiyao versions) and Uganda (Luganda version) translations. However, the aforementioned studies had some methodological limitations as measured by the COnsensus-based Standards for the selection of health status Measurement Instruments (COSMIN) checklist, 53 which potentially limits their external validity. For example, only 1 backward translation was performed for the Hausa, of goodness of fit for the 1-, 2-and 3-factor models, Table 5 : Comparison of goodness of fit for the 1-, 2-, and 3-factor models, n = 120 Chichewa, and Chiyao versions. 48,51 Additionally, only EFA was performed an incorrect factor rotation method (orthogonal rotation) was utilised for the validation of the Luganda version. 52 Given these limitations, the validity and reliability thus becomes questionable. Moreover, both EFA and CFA are a perquisite to confirm the structural validity of a translated and adapted PRO. 53, 54 More so, none of the studies involved assessment of SS in caregivers and this poses challenges in comparability with the present study.
Conclusions
Participants were conveniently selected which is a limitation as this violates the assumptions for structural validity testing. Although there was moderate evidence for structural validity, given the robust translation process and the high reliability indices yielded, the findings are suggestive that the MSPSS-Shona could be a valid and reliable social support outcome measure in caregivers of adult patients with cancer in the Zimbabwean setting. However, there is further need to administer the MSPSS-Shona in a larger sample and compare the outcomes with randomly selected healthy, adult Zimbabweans to minimise confounding thus ensuring methodological rigor. Future qualitative studies are also warranted to better understand the perceived meaning and importance of social support in native Shona speakers. Further studies evaluating other psychometric properties such as test-retest reliability, construct validity, and responsiveness are also needed. Despite these, moderate evidence for structural validity, the translation of MSPSS into native languages (e.g., MSPSS-Shona) in low-resource settings can be deemed as an essential "step in the right direction" for evidence-based practise in management of cancer.
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